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1. Introduction
   Q fever is  a  zoonotic disease,  caused by the 
obligate intracellular bacterium Coxiella burnetii (C. 
burnetii) and is known as an occupational disease of 
veterinarians, farmers and abattoir workers[1]. The main 
sources of C. burnetii shedding into the environment 
are manure, urine, milk, and especially birth materials 
such as amnion fluid and placenta material. Humans 
contract infection mainly through inhalation of the 
infectious aerosols that generated by infected animals 
or animal products[1,2]. Q fever has been considered 
primarily an occupational zoonotic disease for abattoir 
workers,  sheep shearers,  l ivestock farmers, and 
especially veterinarians because of their direct contact 
with potentially infected animals[3].
   Symptomatic acute Q fever mainly presents as fever 
and headache, hepatitis, or pneumonia chronic Q 
fever that may develop within several months or years 
after an acute infection in 10% to 20% of all acute Q 
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Objective: To determine the presence of antibodies against phase II among slaughterhouse 
workers in Kerman, southeast of Iran.
Methods: The antibody titers of the serum samples were measured by enzyme-linked immuno 
sorbent assay using phase II Coxiella burnetii as the antigen [kit (Virion\Serion, Wurzburg, 
Germany) according to the manufacturer’s protocol].
Results: The positive rate of IgG antibody was 68% in the slaughterhouse workers. 
Conclusions: Our findings suggest that slaughterhouse workers in Kerman area have a higher 
risk of infection and should consider potential infection with Coxiella burnetii.
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fever cases[4]. Chronic Q fever generally presents as 
a culture-negative endocarditis or vascular infection 
with a high case fatality[5]. C. burnetii has two distinct 
antigenic presentation and/or phases: the virulent 
phase I variant and the avirulent phase II variant. In the 
body, C. burnetiiis controlled by the T-cell dependent 
immune system, resulting in the production of specific 
antibodies. Acute Q fever is characterized by high 
levels of anti-phase II Ab(s) whereas chronic Q fever 
is characterized by increasing titers of anti-phase I 
Ab(s). The diagnosis of Q fever is usually made through 
serological testing[1].Few serological studies have been 
carried out in human populations in Iran. In a study, Q 
fever serology examined in 75 febrile patients in Kerman 
(Eastern Iran) that 24% and 36% of the patients had phase 
I antibodies and phase II antibodies, respectively[6]. Also 
in a previous study conducted in Zahedan, Southeastern 
Iran were positive among 105 febrile patients, 35.2% and 
34.3% febrile patients had a positive serology test for 
acute Q fever and past infection[7].
   Although cases of Q fever have been documented in 
Iran, the knowledge of the disease in Iran is not yet 
known. Q fever is a demonstrated occupational hazard 
to those employed in zoological professions, but the risk 
to slaughterhouse workers has not yet been quantified.
   The aim of the present study was to determine 
the presence of antibodies against phase II among 
slaughterhouse workers in Kerman, southeast of 
Iran. This is the first study that examined the phase 
II antibodies for C. burnetii among slaughterhouse 
workers.
2. Materials and methods
2.1. Study area
   Kerman is located at 30°17 ′13″N and 57°04 ′09″E 
southeast of Iran. The mean elevation of the city is 
about 1 755 m above sea level. Based on climate, soil, 
and other geographical conditions, Kerman has different 
vegetation and agricultural type. Density of livestock 
animals in this area per square kilometer is 33 livestock 
animals in 1 km2; however, this density in cultivable 
lands is 505 livestock animals in 8 km2.
2.2. Collection of samples
   This study was conducted to determine the presence 
of antibodies against phase II among slaughterhouse 
workers in south eastof Iran. Serum specimens were 
collected from 75 slaughterhouse worker using simple 
random sampling from September 2010 to March 2011.
   The slaughterhouse workers in this study came 
into daily contact with livestock, and did not report 
any specific symptoms of Q fever. Age and years of 
occupational experience were recorded as risk factors 
in this study. Moreover, among the workers, all of them 
were male. 
   The samples were transported to the laboratory of 
the Veterinary Faculty of Shahid Bahonar University 
of Kerman on ice and centrifuged at 1 500 μg for 10 min 
at room temperature. Serum was separated from the 
samples and stored at −20 °C until analysis by enzyme-
linked immuno sorbent assay (ELISA).
2.3. Serological tests
   Serum samples were tested for antibodies against 
phase II C. burnetii using a commercially available 
indirect ELISA test  kit  (Virion\Serion, Wurzburg, 
Germany) according to the manufacturer’s protocol.
   The plates were read at 405 nm by an ELISA reader 
(Anthos 2020, Wals, Austria). Optical density cut-
off values and control sera were checked. For phase 
II, antibody activities in IU/mL were calculated by a 
standard curve which was incorporated in the kit using 
the manufacturer’s guidelines as follows: <20 IU/mL, 
negative; 20-30 IU/mL, doubt; >30 IU/mL, positive.
2.4. Statistical analysis
   The computer software, SPSS Version for SPSS 15.0 
Windows was used for statistical analysis. To compare 
relative frequency of infection between different groups, 
Chi-square test was used. Differences were considered 
significant when P<0.05.
3. Results
   The mean age was 38 years with a range from 20 to 50 
years. The characteristics of the subjects in this study 
are summarized in Table 1. IgG phase II antibodies were 
detected in 51 of the 75 participants (68%). There was no 
significant correlation between years of occupational 
experience and the titers of IgG phase II antibodies 
(Table 1). Seropositive cases were higher in 31 to 40 years 
old group, but there were no significant differences in 
age among the four groups (Table 1).
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Table1
The rate of phase II antibodies against C. burnetii in different age groups and 
years of occupational experience.
Parameters
Seropositive Seronegative
P
No. Percent (%) No. Percent (%)
Age 20-30 12 66.6 6 33.3 P>0.05
31-40 23 76.6 7 23.3 P>0.05
41-50 10 62.5 6 37.5 P>0.05
   >50  6 54.5 5 45.4 P>0.05
Occupational 
experience 
(years)
  1-5 11 68.7 5 31.2 P>0.05
  6-10 14 70.0 6 30.0 P>0.05
11-20 16 76.1 5 23.8 P>0.05
   >20  8 44.4      10 55.5 P>0.05
4. Discussion
   In this study, we tested samples from healthy 
slaughterhouse workers with ELISA test and 68% were 
positive for IgG phase II antibodies. This survey clearly 
demonstrates that C. burnetii phase II antibody is more 
prevalent in slaughterhouse workers. This indicates 
that slaughterhouse workers may have a higher risk of 
exposure to C. burnetii through their occupational contact 
with animals.
   C. burnetii infection is a public health problem in many 
countries, such as European countries, Canada, Japan, 
Turkey and Australia. Therefore, epidemiologic and 
clinical features are known from research studies. There 
is not any data about seroprevalence of C. burnetiiin 
slaughterhouse workers in Iran. Moreover, there are few 
studies in human population in some part of Iran. In a 
study in Kerman (southeast of Iran), Q fever serology 
examined in 75 febrile patients, using the ELISA method 
that 24% and 36% of the patients had phase I antibodies 
and phase II antibodies, respectively[6]. Also, in a 
previous study conducted in Zahedan, Southeastern Iran, 
35.2% and 34.3% febrile patients had a positive serology 
test (IFA test) for acute Q fever and past infection[7]. The 
results of this study was much higher than described 
in Iranian febrile patients and several international 
seroepidemical studies among livestock veterinarians[3,8].
In the Slovak republic, C. burnetii phase II antibodies 
were detected in 63% of employees (of the Veterinary 
University)[8].
   The veterinarians and patients in the previous 
survey may have had less contact with animals than 
the slaughterhouse workers in our study. However, it 
is difficult to compare the results of this survey with 
previous serological studies in Iran and other countries 
because dif ferent  cri teria were used.  Moreover, 
seropositive rates differ from one region to another and 
vary in different countries probably because of different 
epidemiologic and climatic environments. In addition, the 
use of a different laboratory test and cut-offs, differences 
in study population and different infection rates of 
livestock over time could be possible explanations for 
other seroprevalence estimates.
   A study conducted in Turkey estimated a prevalence 
of 13.5% for Q fever in otherwise healthy people[9]. Q 
fever was mainly observed in people over 30 years of 
age, hunters, and slaughterhouse workers. In this study, 
seropositive cases were higher in 31 to 40 years of age 
group (P>0.05). In other studies, seroprevalence to C. 
burnetii tended to increase with age. Higher prevalences 
at a more advanced age could be explained by longer 
exposure of older people[10].
   The years of occupational experience was one of 
risk factors in this study. Seropositive cases were 
higher in worker between 11 to 20 years of occupational 
experience in the slaughterhouse workers (P>0.05).
Slaughterhouse workers have a high risk of getting C. 
burnetii seropositive because of long term contact with 
potentially infected livestock. In other studies, contact 
with livestock is described as an important risk factor for 
seropositivity[3,8,11], and exposure to goats was the most 
important risk factor associated with C. burnetii infection 
in southeast of Iran because goats are extensively raised 
in close contact with humans in Southeast Iran[6]. A 
considerable number of Q fever outbreaks have been 
observed where goats were the source of infection in 
humans[1]. In recent studies in southern parts of Iran, the 
higher Q fever seroprevalence has been reported in goats 
(65.78%) than in cattle (10.75%) and sheep (29.42%)[6,12,13].
And high contact with goat flocks suggests that these 
flocks may be a significant risk factor for the apparent 
human Q fever seropositivity.
   Further studies are needed to investigate the risk factors 
for Q fever in Iran which can suggest ways to prevent and 
reduce transmission. Several actions have been proposed 
to prevent and reduce the animal and environmental 
contamination. The vaccination of animals in infected 
flocks, as well as in uninfected ones close to them, with 
an efficient vaccine can prevent abortions and shedding 
of the bacteria[1], but the target animal populations need 
to be well defined for this to be effective.
   This study is the first study that examined the 
seroprevalence for C. burnetii among slaughterhouse 
workers. Based on the above results, it can be concluded 
that the major cause of high apparent seropositivity 
to Q fever in this study area may be due to contact 
with livestock and livestock products. This suggests 
the importance of Q fever as an occupational risk for 
slaughterhouse workers. Since clinical Q fever illness was 
not self reported, further researches are recommended to 
study the health implications of seropositivity. Moreover, 
more investigations on the other reservoirs and other 
human populations (especially at risk population) are 
necessary to make epidemiologic feature of coxiellosis 
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in different parts of the province and the country. 
Overall, this study contributes to the knowledge and the 
awareness of Q fever as a risk for slaughterhouse workers 
in order to contribute to its prevention.
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Comments 
Background
   The disease is caused by C. burnetii, a strictly 
intracellular, Gram-negative bacterium. Many species of 
mammals, birds, and ticks are reservoirs of C. burnetii 
in nature. C. burnetii infection is most often latent in 
animals, with persistent shedding of bacteria into the 
environment.
  
Research frontiers
   The present study determined the presence of 
antibodies against phase II among slaughterhouse workers 
in Kerman, southeast of Iran. This is the first study that 
examined the phase II antibodies for C. burnetii among 
slaughterhouse workers.
Related reports
   The results of this study was much higher than 
described in Iranian febrile patients and several 
international seroepidemical studies among livestock 
veterinarian. In the Slovak republic, C. burnetii phase 
II antibodies were detected in 63% of employees (of the 
Veterinary University).
Innovations and breakthroughs
   This is the first study that examined the phase II 
antibodies for C. burnetiia mong slaughterhouse workers.
  
Applications
   We can get information about Q fever as a risk for 
slaughterhouse workers in order to contribute to its 
prevention.
Peer review
   This result suggests the importance of Q fever as an 
occupational risk for slaughterhouse workers. Q fever 
has been considered primarily an occupational zoonotic 
disease for abattoir workers, sheep shearers, livestock 
farmers, and especially veterinarians because of their 
direct contact with potentially infected animals.
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